Background: For shared decision making to be successful, patients should receive sufficient information on possible benefits and harms of treatment options. The aim of this study was to evaluate what information radiation oncologists provide during the decision consultation about preoperative radiotherapy with rectal cancer patients.
In 2012, about 380 000 new cases of rectal cancer were diagnosed worldwide, and this number is increasing annually (Cancer Research UK, 2014) . Primary treatment consists of total mesorectal excision. The effect of short-course (5 Â 5 Gy) preoperative radiotherapy (PRT) on local control in patients with localised disease has been clearly demonstrated (van Gijn et al, 2011) . However, difficulties arise in selecting those patients who benefit most from PRT, with a high number needed to treat to prevent one local recurrence (Stephens et al, 2010; van Gijn et al, 2011) . Furthermore, PRT is associated with adverse effects, the most important of which are bowel problems and sexual dysfunction (Birgisson et al, 2007; Stephens et al, 2010) .
Large differences exist between individual rectal cancer-patients' treatment preferences and their valuation of possible benefits and harms of treatment (Pieterse et al, 2007) . These preferences cannot be predicted based on socio-demographic factors or disease characteristics (Pieterse et al, 2011) . This situation, in which individual patients weigh possible benefits and harms of treatment differently, is highly suitable for shared decision making (MullerEngelmann et al, 2011; Wong and Szumacher, 2012) .
In general, rectal cancer-treatment guidelines make little or no recommendations on which benefits and harms to communicate to patients. The Dutch guidelines on colorectal cancer state that clinicians should 'discuss the possible benefits and harms of radiotherapy with the patient', without specifying which benefits and harms (Comprehensive Cancer Centre the Netherlands, 2014). Informing patients about possible treatment options and associated outcomes is a minimal and necessary condition for eliciting and considering patient preferences and for involving them in treatment decision making. Moreover, it helps to meet cancer patients' information needs (Douma et al, 2012) . Patients who are well-informed and have a clear understanding of their preferences regarding treatment outcomes, experience less anxiety (Glavassevich et al, 1989) . In addition, appropriate and timely information can help provide better management of cancertreatment side effects, and thereby reduce physical side effects (Dunn et al, 2004; Guleser et al, 2012) . The majority of treated cancer patients, however, indicate that they are not or not sufficiently informed about possible harms of the treatment they underwent (Nicolaije et al, 2012) .
This study aimed to evaluate the information provision during the first consultation between radiation oncologists and rectal cancer patients, in which the decision about PRT is usually made. Research questions to be answered were: (1) Which benefits and harms of PRT are addressed in the consultation? (2) Are benefits and harms addressed on the initiative of the radiation oncologist, the patient or a companion? and (3) If variation in the benefits and harms addressed or in the initiation of these is seen, is this variation associated with patient characteristics?
MATERIALS AND METHODS
Study population. This study was conducted in 4 of the 18 radiotherapy centers in the Netherlands. All primary rectal cancer patients eligible for short-course (5 Â 5 Gy) PRT followed by a low-anterior resection, with a good comprehension of the Dutch language, were eligible for inclusion.
All radiation oncologists treating rectal cancer patients were asked to participate.
Procedure. Inclusion of patients started in one radiation center and was gradually extended to the other centers. Decision consultations of participating radiation oncologists with all consecutive eligible primary rectal cancer patients scheduled to undergo a low-anterior resection were audio taped. The Medical Ethics Committee of Leiden University Medical Center approved the study. Eligible patients signed an informed-consent form and completed a self-report questionnaire to assess socio-demographic details before the consultation started. Radiation oncologists were asked to fill in a questionnaire assessing their socio-demographic and work-related details at the start of the study.
Measures. Audio tapes of consultations were transcribed verbatim and analysed using the ACEPP (Assessing Communication about Evidence and Patient Preferences) coding scheme (Shepherd et al, 2011) . By using this scheme, all health related benefits and harms of PRT that were discussed in the consultation were identified. Benefits and harms related to inconvenience or costs, such as travel time or expenses, were not included. Two raters independently coded the same 10 (12% of total number) audio tapes. Inter-rater reliability was high (Cohen's K ¼ 0.83; Landis and Koch, 1977) .
The remaining tapes were coded individually (intra-rater agreement based on eight (10%) tapes per rater coded twice with a time difference of 19 months, Cohen's K ¼ 0.78-0.85).
Statistical analyses. Descriptive statistics were used to report patients' and radiation oncologists' characteristics, and information provision on benefits and harms of PRT. The number of benefits and harms addressed per consultation were not normally distributed, so medians are presented and compared with MannWhitney U-tests. Spearman correlations were used to measure linear dependence between number of benefits/harms addressed and consultation time. A logistic regression analysis was conducted to predict the discussion of benefits/harms, using age as a predictor. Using w 2 tests, initiative of patients and clinicians to discuss benefits and harms was compared. Significance testing was done two-sided at a ¼ 0.05.
RESULTS
Participants. In total, 112 eligible patients, diagnosed between November 2010 and March 2013, were asked to participate. Of them, 84 agreed (response rate 75%). Three patients were excluded from the analyses because their consultation had not (completely) been recorded.
All 17 radiation oncologists treating patients with rectal cancer agreed to participate and audio taped a median of five consultations with new rectal cancer patients (range, 1-11).
In Table 1 patient and clinician characteristics are listed.
Benefits and harms addressed per consultation. Figure 1 shows the variation in the number of benefits and harms addressed per consultation both between and within radiation oncologists. Overall, a median of seven benefits and harms were addressed per consultation (range, 2-13). There was no significant association between the number of benefits and harms addressed and patient gender, age, or educational level. Overall, consultations lasted significantly longer when more benefits and harms were addressed (median ¼ 33 min for p6 benefits/harms vs 40 min for X7 benefits/harms, rho ¼ 0.23, Po0.05).
In the 81 audio taped consultations, a total of 30 different benefits and harms of PRT in rectal cancer were addressed (see Figure 2 ). The beneficial effect of PRT on local control of the cancer was addressed in all consultations. The effect of PRT on overall survival was addressed in 13 (16%) consultations, conducted by five (29%) different radiation oncologists.
The most important adverse effects of PRT described in the literature are bowel problems and sexual dysfunction. Bowel problems, such as altered defecation pattern, faecal incontinence or rectal blood loss, were addressed in 66 (82%) consultations, conducted by 15 (88%) different radiation oncologists. In 53 (65%) consultations short-term bowel problems during treatment were discussed, and in 57 (70%) consultations long-term bowel problems were discussed, with a high within-patient overlap. There was no significant association between discussing bowel problems and patient gender, age, or educational level.
Long-term sexual dysfunction, such as erectile or ejaculation disorders (male patients), vaginal dryness (female patients), or sexual problems in general (without further specification) were addressed in 69 (85%) consultations, conducted by 16 (94%) different radiation oncologists, and significantly less often in female than in male patients (N ¼ 16, 67% vs N ¼ 53, 93% respectively; w 2 ¼ 7.56, Po0.01). Although not statistically significant, the older the patients were, the less often sexual dysfunction was discussed during the consultation (P ¼ 0.07). There was no association between discussing sexual dysfunction and patient's educational level or marital status.
Initiative to address benefits and harms. Across consultations, radiation oncologists initiated 89% of the discussions about benefits and harms. The other discussions were initiated by the patients (9% of benefits/harms) or the patients' companions (2% of benefits/harms), for example by asking a question or addressing a new topic. In total, there were 16 patients (20%) who showed initiative during their consultation to discuss at most two harms (e.g., skin irritation, feeling unwell, bladder dysfunction, long-term faecal incontinence, fatigue, nerve damage, secondary tumours, muscle weakness, and abdominal wound healing problems). Topics that companions additionally raised were anastomotic leakage, overall survival, and sexual dysfunction.
In consultations in which the patient initiated the discussion of a harm, a median of two more benefits/harms were addressed compared to consultations with more passive patients (median ¼ 8 vs 6, Po0.05). There was no significant association between whether or not a patient took the initiative to raise a topic and patient's gender, age or education level, or being accompanied during the consultation.
DISCUSSION
This study aimed to examine what information is provided about possible benefits and harms of PRT in the first consultation between newly-diagnosed rectal cancer patients and their radiation oncologist, in which a decision about PRT is usually made.
Our study showed considerable variation, both in the number and in the type of benefits and harms that were discussed. This variation was present between as well as within radiation oncologists and could not consistently be explained by patients' characteristics. The variation found implies that some patients receive limited information, while other patients are informed extensively. It is a necessary condition for informed consent and shared decision making alike, that all patients receive sufficient information on possible benefits and harms of treatment options (Stiggelbout et al, 2012) . At the same time, the more information is given, the less patients usually remember (McGuire, 1996) . Depending on the total amount of information given, it is expected that about 40%-80% of this information is forgotten immediately after the consultation (Kessels, 2003) , though this percentage should decrease when clinicians tailor their information to patients' frame of reference (Tuckett et al, 1985; Colagiuri et al, 2012) . Another potential drawback of extending information given to patients, is that placebo research in other settings have shown that patients tend to report experiencing side effects they have been warned about (Colagiuri et al, 2012) . These caveats do not imply that information should not be provided, but rather highlight the importance of consensus about which benefits and harms should be presented to newly-diagnosed rectal cancer patients.
The beneficial effect of PRT on local control was addressed in all consultations. In contrast, the effect on overall survival was discussed in a small portion of consultations only. This finding might not come as a surprise given that PRT does not improve overall survival in this patient group (van Gijn et al, 2011) . However, if the absence of a survival benefit is not made explicit in the consultation, many patients might wrongly assume that increased local control will result in increased overall survival.
Discussing both topics prevents patients from interpreting information wrongly, and will help them develop realistic expectations on the possible benefit of treatment.
PRT is associated with several adverse effects, such as bowel and sexual dysfunction (Birgisson et al, 2007) . Both topics were addressed in the majority of consultations, but over one in four patients did not receive information on the effect of PRT on longterm bowel dysfunction, whilst half of irradiated-rectal cancer patients will experience some form of faecal incontinence. Sexual dysfunction was addressed in a large majority, however more often with male than with female patients. Because of the high prevalence of in particular long-term bowel and sexual dysfunction in patients treated with PRT, and the lack of gain in overall survival, our findings show that there is still much room for improvement in information provision. Furthermore, if these topics are not discussed during the consultation, the trade-off between possible benefits and harms as the basis for the treatment recommendation might not be clear to the patient.
It is noteworthy that radiation oncologists occasionally addressed benefits or harms which have not been described in the literature (e.g., increased or decreased rectal blood loss) or which do not hold for short-course (5 Â 5 Gy) PRT (e.g., tumour downsizing). This highlights the need for a core list of topics to be addressed or not during the consultation with newly-diagnosed rectal cancer patients. In a follow-up study, we intend to seek consensus between rectal cancer patients and radiation oncologists on which benefits and harms of PRT should be addressed with all newly-diagnosed rectal cancer patients during the decision consultation. This follow-up study will result in a core list of topics that need to be addressed. As the national treatment guidelines are a reference for clinicians, the core list will be included in the revised national guidelines on colorectal cancer. Further implementation strategies, such as the use of communication checklists or leaflets in addition to the oral communication, need to be considered in the future.
Radiation oncologists initiated the discussion of most of the benefits and harms addressed. About four out of five patients did not initiate discussion on any benefits/harms. It has been shown that cancer patients are often unsure about what they should ask their clinician, (Dimoska et al, 2008; Brown et al, 2011) , but the lack of patients' initiative could also imply that they perceive their radiation oncologists to be comprehensive. When patients actually take the initiative to discuss outcomes of treatment, significantly more benefits and harms were discussed in the consultation. This implies that outcomes that the patient brings forward add to the outcomes that the clinician already addresses.
A limitation of this study is that we present quantitative data. Conclusions cannot be drawn about the quality of information provision on benefits and harms of PRT, nor about the consistency of quality between and within radiation oncologists. Furthermore, because of relatively small numbers of patients included per radiation oncologist, we were unable to assess associations between the variation in benefits and harms discussed and oncologists' characteristics. Finally, it is noteworthy that we only have data on information provision during patient's consultations with the radiation oncologist, and not during earlier consultations with other clinicians, such as the surgeon or the gastroenterologist. Future research should focus on establishing whether information provision is consistent and sufficient across specialties.
In conclusion, our results showed considerable variation in information provision during the decision consultation on PRT regarding possible benefits and harms of PRT in rectal cancer. This variation indicates a lack of clarity on which benefits and harms of PRT should be discussed with a newly-diagnosed patient. Radiation oncologists should be aware of this between-and within-clinician variation. Standardizing information provision and making sure that all relevant benefits and harms are discussed with each individual patient would not only help to meet patients' information needs, it would also promote a process of shared decision making about radiotherapy, in which treatment decisions are a function of individual patients' weighing of benefits and harms.
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